U.S. Serial No. 10/726,871 

Response to the Office Action of October 5, 2004 

REMARKS 

Wiethe foregoing, Cairn 7 has been canned without prejudice and incorporated 
into c,aiml. Thus, eiaintsi-6, and g-,3 are pending and a, issue inthe above identtfied 

fcregomgamendmentsandmefol.owing^ 
respectfully requested. 

Claim Objections 

Claims 7 and S were objected to for informal grammatical errors. Claim 7 has 
^canceled and incorporated into claim, withthe noted grammatical errors corrected. 
CaimShasalsobeenamendedtocorreetthe noted grammatical errors. The foregoing 
amendment should eliminate any objection to these claims. 

The Rejection under 35 U.S.C. § 112 
Cairns 7 and 8 stand rejected under 35 U.S.C. § 112 as being indefinite for failing 
,„ particularly pointoutand distinct, claim the subject matter regarded as the invention. 
As noted, e,aim7hasbeencanceled,incor P omtedin,oclaim,,andamended,o Car* 

tHatthe forming of source/drain regions occurs afier the anting of the substrate to form 
tte re-oxidation layer. ClaimShas also been amended to clarily that me forming of an 
LLD structure occurs after the annealing of the substrate done to form the relation 
^ The foregoingshoulde.imina.anyrejec.ionund^SU.S.C.in^atmay have 

been proper. 

The Rejections under 35 U.S.C. § 102 
C,aimsl,3,4, < md6 W e rere Je^das i m,icipa^byTsaieta,.(US 5 ,64 8 ^.ft 

..spectmllysubminedmatamendedclaimlandallclaunsdependentthereonare 
allowable over this patent for at least the reasons set forth below. 
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As amended, independent claim 1 is directed to a method of manufactnring a 
semiconductor device including successive,, depositing gate instating .ayer forming 
materia, and gate e.ectrode forming materia,, performing ion-implementation on the 
wh o,e surface of the substrate including the gate electrode, anneaHng the substrate to 
formare-oxidation.averhavingathicknessonthesubs.ate which is thinner than that in 

, he sidewall of the gate electrode, and forming the source/drain region after the annealing 
of the substrate. In practice, the recited process prevents source/drain ions from diffitsing 
into inappropriate regions during the forming of the source/drain regions. 

Tsai e. al. does no. disclose forming source/drain regions after the annealing of 
the substrate to form the re-oxida,io„ .aye, This fact is admitted on pa g e7of.he Office 
action in connection with the rejection of Cairn 7, which is now incorporated into c.aim . . 
,n particular, Tsai e, a., discloses a method of forming a MOS transistor including 
pattemingagate electrode, forming an LDD, forming a sidewall on the side of the gate 
electrode, forming a highly doped source/drain region, forming an amorphous silicon 

of nitrogen ions after lightly doped source/drain regions and highly doped source/drain 
regions have already been formed. As such, the order of manufacturing the MOS 
transistor isdifferen, than the method of claim 1, and as a result, the LDD ions or 

source/drain ions may he diffused into inappropriate regions during the process of 

annealing. 

Therefore due to the deficiencies inTsai etal.it follows that Tsai e, al. canno. 
anticipate claim . or any claims dependent thereon. In particular, because Tsai et al. does 
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Tsai et al. cannot anticipate claim 1 . 

According*, for the foregoing reasons, i« is respectfully submitted that ciaim . 
and all claims dependent thereon arc in condition for allowance. 

Claims I. 3, 7-8, and 10 were rejected as anticipated by Chiao (US 4,503,601). I. 
is respectfully submitted that amended claims 8 and a., claims dependent thereon are 
allowable over this patent for at least the reasons set forth below. 

As noted above, independent claim 1 is directed ,o a method of manufacturing a 
semiconductor device including successively depositing gate insulating layer forming 

materia, and gate electrode forming materia,, performing ^-implementation on the front 
face of the surface of the substrate and the gate electrode, annealing the subsfrate to form 
are-oxidation layer havingamicRnesson.be substrate which is thinner than tha, in the 
sidewal, of the gate electrode, and forming the source/drain region after the annealing of 
dre substrate. Claim 8 is similar to claim 1 , but further recites the forming of an LDD 
structure after the annealing of the substrate. 

Chiao does no. disclose performing a nitrogen ion-implementation to a front fac* 
of the substrate and the gate electrode as recited in claims , and 8. In particular, Chiao 
disclosesamanufacturing method of forming a silicon gate including the implantation of 
a nitrogen ion to form a mas. which is patterned, and no, to form sidewal.s on the gate 
strode. Therefore, the nitride ,ayer ,6 of Chiao is provided only on the gate electrode 
,4 as shown in FIG. 4, and no, on the front face of the subsfrate as recited by claims I 
and 8. Additionally.theditTerence in the thickness of the oxide between the side surface 
of the gate electrode and the source/drain region in Chiao results from the difference of 
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the growth rate of the silicon dioxide between the heavily doped polysilicon (gate 
eiectrode) and the lightly doped silicon (substrate) and no, from the annealing of the 
substrate to form a re-oxidation layer having a thickness on the substrate which is thinner 
than that in the sidewall of the gate electrode as recited in claims 1 and 8. 

Accordingly, due to the deficiencies in Chiao, it follows that Chiao cannot 
anticipate claims 1 , 8, or any claims dependent thereon. In particular, because Chiao does 
„o, disclose or suggest performing a nitrogen ion-implementation to a front face of the 
substrate and the gate electrode, or the annealing of the substrate to form a re-oxidation 
layer having different thicknesses, Chiao cannot anticipate claims 1 or 8. 

Accordingly, for the foregoing reasons, it is respectfully submitted that claims 1, 8 
and all claims dependent thereon are in condition for allowance. 

The Rejections Under 35 U.S.C. § 103 
Claims 7-8, 10-1 1, and 13 were also rejected as being unpatentable over Tsai et al. 
in view Chiao. It is respectfully submitted that all claims are allowable over these patents 

for the reasons set forth below. 

Again, as described above, independent Cairns ! and 8 are directed to a method of 
nranufacturingasemiconductor device including successively depositing gate insulating 
iayer forming material and gate electrode forming material, performing ion- 
imp ,ementetion on the front face of the substrate including the gate electrode, annealing 
the substrate to formare-oxidation layer having a thickness on tee substrate which is 
thmner than tha, in tee sidewal, of tee gate electrode, and forming the source/drain regton 
and/or the LDD structure after the annealing of the substrate. 

The Office action rejected claims 1 and 8 as unpatentable over the combination of 
Tsai etal. and Chiao. Tsai e. al. admittedly does no. disclose a method of formingthe 
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source/drai „re gi o„ S o r , h eLDDst™c tU r=a tet he— g „f the substrate. This fact ,s 
needed on page 7 of the Office action, in connection with the rejection of Cain, 7, 
which is now incorporated in claim 1. 

The Office action seeks to cure the deficiency of Tsai et al. using Chiao. As noted 
ab0 ve Tsai e,a.Msdi,ec.edtoa m e^ofn 1 anufactn ri ngaMOSt ra nsis.o r , W he r ein.he 

hig h,y doped source/drain regions have heen aiready formed. In partieuiari, according to 
Tsai et al., a gate electrode is patterned, an LDD structure is formed, a sidewall is formed, 
.highly doped source/drain region is formed, an amorphous silicon layer isformed and 
, h e„ nitrogen ions are implanted. The Office action alleged that Chiao discloses the 
me thod of forming the source/drain regions of the LDD structure after annealing the 
substrate, andthatoneof ordinary skill inthe art would he motivated to form the source 
drain regions or LDD structure of Tsai after annealing the substrate because it allows for 
fabrication of MOSFETs free from short channel side effects and drain punch through. 
Tbe Office action simply igaores the fact. ha, ftte LDD structure of Tsai etal. is already 
formed by the timeTsai performs any annealing, or why one of ordinary skill in the ar, 
would be motivated to form an LDD structure in Tsai again. 

The law is quite clear that, »[i]f the proposed modification or combination of the 
prior art would change the principle of operation of the prior art invention, then the 
teachings of the refemncesM^B^^ 

MPEP § 2,43.01,ci,ing,l ! U^."0F.2dS,0(C.C.P.A..959)(emphasisadded, 
The Office action proposes that Tsai et al. include an additional step of forming 
source/drain regions after annealing of the substra* to supplement the source/drain 
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regions aheady formed. A.ternatively, .he action suggests thatthe step of forming the 
source/drain regions can simpiy be moved to after the annexing process, without regard 
to any teachings of Tsai e. a.., which clearly describes that the formation of the 
soarce/drain regions occuts before any anneaiing process. In either case, because the 
proposed combination of Tsai e. a,, and Chiao unmistakably changes the principie of 
operation of.heTsaie,a,.invention,*e proposed modification of Tsai etai. is improper 
as a matter of law and cannot render independent claims 1 and 8 obvious. 

,„ particular, as shown in Figs. 2-6, Tsai et al. requires the formation of the 
source/drain regions prior to annealing. Specifically, as noted by Tsai etal.,i, is an 
object of the invention "to provide a method of forming a lightly doped drain MOS 
transito, which prevents silicon from diffusing over the sidewal. spacers." (Co.. 4, .1. 10- 
15) TodoteagateelectrodelSisusedasamasktoallowimpurityionstofirstform 
Ughtl y doped source/drainregions20. (Fig. 2, Col. 6, 11. 33-35). The sidewall spacers 24 
are then formed as another mask to allow impurity ions to form highly doped source/drain 
regions 28, without affecting the already formed lightly doped source/drain regions 20. 
(Fig 2 Col. 6, .1.43-56). The substrate is then annealed to form an amorphous si.icon 
,ayer 32. (Fig. 3, Co.. 6, U. 56-65). The substrate is then subjected to further nitrogen ion 
implantation (Fig. 3), and oxidation (Fig. 4) to form gate sidewal, spacers 36. At this 
point, any attempt to form the .ightly doped source/drain regions 20 or the highly doped 
source/drain regions 28 won.d fail, because the formed sidewall spacers 24, the 
amorphous si.icon .ayer 32, and the gate sidewal. spacers won.d a,., either a.oneor in 
combination, ac, as masks to prevent the formation of the doped source/drain regions 20, 
28. 
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Th e ref o re ,«a tt e m p t -o m Hne t he t ea chi „ B s ( >fC h a i o( i .,>efo™a tl o n of 

atK m P ttorormsource,drain ^- h T— — — 
^^^^.here^dope.^^sea.y^icnunp— 

afterann.aHngwou.an.essarnyb.prohibUedby.he^^edregions. 
Accordingly, the proposed modification of Tsai et al. is improper as a matter of law and 
cannot render independent claims 1 and 8 obvious 

Furthermore, for al , of its disclosure, it is respectfully submitted thatTsaietal. 
aeeano.discioseorsuggest.hemotWationfor^cationofMOSFETs.ee.rontshor, 

cha „„e,sidee ff ec.a„ddrainpu„ch to ug, A ssumingformesaheofargomenttha,one 
ofo rdinaryshi.,in,hear, W ou,dbemo,iva K d tof ormaddi,io„a,source / dminregions 

and/ orLD D structures inTsaietal. after the annealmgof me substrate, simply comb.mng 
.eteachingsofTsaietaUndChiaodoesnotandcouldnotsolvetheallegedproblemof 

u- «f T«ii et al and Chiao can render obvious 
short channel effect. Thus, no combination of Tsai et al. 

claims 1 8, or any claims dependent thereon. 

Speciftcally^^ 

Tosolve the shortchannel effect 

depth of a junction of source/drain. 
Paragraph [0003]. 

ConsideHngthatthedepfttofuteJunctionofsource/drainaswellasthewidthof 
fteg a t ee,ectr ( ,emustbereducedtoso,vcmesbortcha„„e.e ff ec,,d 1 ecombina,iono f 
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th e — H,— 

^* fc ^*«-«-*--- T -- ,,,,,^a,,, " ,0, " 
the pro hle m o f short—effect because,. tomati on 0 f — i„ 
regi „ ns a ft e rth ea n „eaH„ g o ft Kes„ b s trat e a s t a Ught b y C hi aos ira p 1 yea„no t a ff ee tth e 

^^gionaa.eadyfonned^— , uri n g method of Tsaietal. 
e^anaHfoHows^oneoforo^^^ean.ou.ono^ — «o 

the problem sought to be addressed. 

dependent thereon, are in condition for allowance. 

Conclusion 

Reconsideration of the application and allowancethereof are respectfully 
request ed. If there is any matter th at the examiner would l.e to discuss, the examiner ,s 

invited to contact the undersigned representor 

Respectfully submitted, 
Hanley, Flight & Zimmerman, LLC 
20 North Wacker Drive 
Suite 4220 

Chicago, Illinois 60606 

D ,ed: Marches 2^^^ 
Mark G. Hanley 
Reg. No. 44,736 
Attorney for Applicant 
(312)580-1133 



lV e at the telephone number set forth below. 
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